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1. Introduction 
 
The ability of technical trading rules to predict future stock market movements has been 
documented in numerous academic studies.  Similarly there is a large literature 
confirming the presence of calendar anomalies in these markets.  Hitherto the two effects 
have being regarded as isolated anomalies which do not sit very comfortably within 
standard finance theory (see Sullivan et al., 2001 for a good discussion of this issue for 
calendar effects). In this paper, we test whether the effects are related by initially 
applying trading rules to the Dow Jones Index from 1897 to 2009 and then repeating the 
exercise by applying the rules to the same data adjusted to eliminate calendar effects. 
 
2.  Extant Research 
 
2.1 Technical Trading 
Technical analysis in equity markets has long been popular with practitioners and has 
also attracted substantial academic interest.  In a very influential piece, Brock, 
Lakonishok and LeBaron (1992) (BLL, hereafter) find that simple moving average and 
trading range break-out rules out-perform a buy-and-hold approach on the Dow Jones 
Index from 1897 to 1986.  These results have been subject to considerable scrutiny.  
Sullivan et al (1999) find that the results are robust to data-snooping.  Investigations by 
Bessembinder and Chan (1998) and Day and Wang (2002) show that the rules used in 
BLL’s paper are unlikely to be profitable for traders..   
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Other studies have investigated the trading rules used by BLL in other equity markets 
(see, for example, Ratner and Leal; 1999) and for individual stocks (Bokhari et al, 2005).  
These studies have generally concluded that the rules have predictive ability but are 
rarely profitable in the presence of trading costs.   
The simple rules used in the BLL paper are by no means the only type used for technical 
analysis (Lo, Mamayski and Wang, 2000 provide an overview of the field). Nonetheless,  
these rules are very well known, and have been the subject of a considerable number of  
academic investigations.  Hence they can be regarded as a forming a suitable benchmark 
for our investigation.  We investigate the rules used by BLL on an updated version of 
their data set, the Dow Jones Index from 1897 to 2009. 
 
2.2 Calendar Effects 
Academic studies have long observed seasonal and monthly effects (Rozeff and Kinney, 
1976), weekend and holiday effects (French, 1980) and Monday/day-of-the week effects 
(Gibbons and Hess. 1981).    Sullivan et al (2001) and Hansen et al (2005) provide recent 
summaries of the large literature in this area and offer different perspectives on whether 
the findings are driven by data mining. 
 
3.  Methodology 
The two technical trading rules used by BLL, moving average and trading range 
breakout, are examined.  With moving average rules, buy (sell) signals are generated 
when the short run moving average over period x, is above (below) the long run moving 
average over period y by an amount larger than a band z.  For these rules the buy (sell) 
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return on each individual day in the sample is calculated according to these signals. The 
trading range breakout rules trigger a buy (sell) signal if the stock price, averaged over 
period x, moves above (below) a ‘resistance’ (support) level defined as the maximum 
(minimum) price achieved by the stock over a previous period, y, by an amount larger 
than a band z.  For these rule a 10-day holding period return is calculated following each 
signal.  
 
The signals are derived from the unadjusted Dow Jones Index.  The returns associated 
with the signals are then calculated for both this unadjusted series and a series which has 
been adjusted to remove calendar effects whilst retaining the same mean and standard 
deviation as the original (unadjusted) series using the procedure of Gallant et al (1992) 1.   
Using signals from the unadjusted series results in exactly the same buy and sell periods 
being used for both the unadjusted and adjusted series. 
 
4. Results and Conclusions  
Table 1 contains summary statistics for the entire series and Tables 2 and 3 show the 
results for the moving average and trading range breakout rules respectively. 
 
The moving average rules are highly predictive on the unadjusted data.  The difference 
between the return after a buy signal and that after a sell signal is highly significant for all 
the rules tested.  When the unadjusted and adjusted series are compared, for every rule 
tested, the difference between buy and sell returns on the unadjusted series exceed those 
                                                 
1
 The calendar effects eliminated are outlined in Appendix 1. 
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on the adjusted series, however, these differences are still always highly significant for 
the adjusted series.   
 
In general the predictive ability of the trading range breakout rules has declined since the 
original BLL investigation with the difference between the return after a buy signal and 
that after a sell signal no longer being significant for most of the rules tested.  Regarding 
calendar effects, in contrast to the situation for the moving average rules, the differences 
between buy and sell returns on the unadjusted series do not dominate those on adjusted 
data with the difference tending to be higher on adjusted data for the rules with longer 
stock price averaging periods.   Removing calendar effects eliminates statistical 
significance for one case but actually makes the difference statistically significant in 
several other cases.    
 
For robustness we have repeated our investigations for the sample period originally used 
by BLL and the results are summarized in Table 42.  The findings are similar to those for 
the full investigation period.  For the moving average rules, the difference between buy 
and sell returns is always larger on the unadjusted series but the effect of removing 
calendar effects is never sufficient to eliminate statistical significance.  For the trading 
range breakout rules neither the unadjusted or adjusted series have a consistently larger 
difference between buy and sell returns.   Removing calendar effects eliminates statistical 
significance for only one of the six cases.   
 
                                                 
2
 Full details of the results of the BLL period investigations are available from the authors on request. 
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In conclusion, there are some interesting interactions between technical trading rules and 
calendar effects.  The economic significance of the moving average rules is consistently 
reduced when calendar effects are removed.  The removal of calendar effects, however, is 
generally insufficient to eliminate the statistical significance of particular rules.   Thus 
while the rules exploit calendar effects they are primarily being driven by other factors.  
Further investigation of the nature of the relationships involved may be a fruitful area for 
future research and provide some significant new theoretical and empirical insights into 
asset pricing.    
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Appendix 1 – Calendar Effects Eliminated 
Dummy variables are used to eliminate the effects of the following factors: 
 
1. Day-of-the-week, Tuesday through Saturday (before 24 May 1946 trading took place 
on Saturdays). 
 
2. The number of non-trading days preceding the current trading day. 
 
3. The months of the year. 
 
4. Each week of December and January. 
 
5. Each year of World War II, 1941 to 1945. 
 
6. Each year of World War I in Europe, 1914 to 1918. 
 
7. Each year of the Great Depression, 1930 to 1933. 
 
8. Non-trading days due to the 9/11 terrorist attack (6 non-trading days). 
 
The parameters of the dummy variables are available from the authors on request. 
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Table 1: Sample Statistics 
  
N 30643 
Mean 0.000182 
ST Dev 0.0109124 
Skew -.545* 
Kurt 21.393* 
ρ (1) 0.028* 
ρ (2) -0.037* 
ρ (3) 0.014* 
ρ (4) 0.032* 
ρ (5) 0.017* 
* significant at 5% 
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Table 2: Moving Average Rules 
Parameters 
(x,y,z)  
N(Buy) 
 
N(Sell) 
 
Buy 
 
Sell 
 
Buy>0 
 
Sell>0 
 
Buy-Sell 
 
1,50,0 Unadjusted 17927 12666 0.000438 -0.000183 0.535561 0.503869 0.000621 
    (2.504846)* (-3.156002)*   (4.569760)* 
         
 Adjusted   0.000356 -0.000059 0.517488 0.498184 0.000415 
    (1.667938) (-2.101532)*   (3.204695)* 
         
1,50,0.01 Unadjusted 14684 9646 0.000438 -0.000183 0.535561 0.503869 0.000621 
    (2.504846)* (-3.156002)*   (4.542519)* 
         
 Adjusted   0.000415 -0.000057 0.519954 0.497616 0.000472 
    (2.019144)* (-1.796047)   (3.135002)* 
         
1,150,0 Unadjusted 18814 11679 0.000389 -0.000157 0.535187 0.501755 0.000545 
    (2.062460)* (-2.830515)*   (3.835925)* 
         
 Adjusted   0.000346 -0.000085 0.517965 0.495505 0.000431 
    (1.626187) (-2.231775)*   (3.223469)* 
         
1,150,0.01 Unadjusted 17163 10052 0.000415 -0.000201 0.537319 0.499901 0.000616 
    (2.263834)* (-2.838907)*   (3.879233)* 
         
 Adjusted   0.000380 -0.000080 0.519897 0.496120 0.000460 
    (1.798961) (-2.071003)*   (3.167539)* 
         
1,200,0 Unadjusted 19286 11157 0.000379 -0.000181 0.534481 0.500583 0.000560 
    (2.039812)* (-2.932214)*   (3.828622)* 
         
 Adjusted   0.000332 -0.000096 0.517370 0.494846 0.000427 
    (1.555724) (-2.236342)*   (3.139781)* 
         
1,200,0.01 Unadjusted 17890 9880 0.000397 -0.000222 0.536277 0.497166 0.000619 
    (2.127663)* (-3.049401)*   (3.878821)* 
         
 Adjusted   0.000366 -0.000139 0.519340 0.493826 0.000505 
    (1.742771) (-2.496135)*   (3.463474)* 
* significant at 5% 
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Table 3: Trading Range Breakout Rules  
Parameters 
(x,y,z)  
N(Buy) 
 
N(Sell) 
 
Buy 
 
Sell 
 
Buy>0 
 
Sell>0 
 
Buy-Sell 
 
1,50,0 Unadjusted 866 478 0.004330 0.000073 0.587760 0.525105 0.004257 
    (2.659510)* (0.028590)   (1.769843) 
         
 Adjusted   0.0042040 0.000899 0.570439 0.516736 0.003003 
    (2.728358) (0.473691)   (1.612900) 
         
1,50,0.01 Unadjusted 308 297 0.007200 -0.001044 0.600639 0.520408 0.008244 
    (2.233973)* (-0.325673)   (2.198356)* 
         
 Adjusted   0.006762 0.001072 0.600649 0.515152 0.005687 
    (2.538112)* (0.394731)   (1.844621) 
         
1,150,0 Unadjusted 629 232 0.003843 -0.001584 0.580286 0.500000 0.005427 
    (1.9484430 (-0.577860)   (1.417362) 
         
 Adjusted   0.004855 -0.000561 0.572337 0.512931 0.005416 
    (2.676905)* (-0.223603)   (1.881978) 
         
1,150,0.01 Unadjusted 202 157 0.007311 -0.002697 0.628713 0.496815 0.010008 
    (1.863304) (-0.637086)   (1.979323) 
         
 Adjusted   0.009963 -0.003578 0.608911 0.471338 0.013541 
    (3.217108)* (-1.065687)   (3.609975)* 
         
1,200,0 Unadjusted 577 196 0.003957 -0.001796 0.587522 0.505102 0.005752 
    (1.871160) (-0.649011)   (1.336618) 
         
 Adjusted   0.005539 -0.001659 0.582322 0.500000 0.007198 
    (2.925020)* (-0.608459)   (2.274846)* 
         
1,200,0.01 Unadjusted 186 137 0.006608 -0.003727 0.602151 0.489051 0.010335 
    (1.603668) (-0.862759)   (1.928686) 
         
 Adjusted   0.009204 -0.004149 0.607527 0.459854 0.013353 
    (2.849147)* (-1.164345)   (3.317788)* 
* significant at 5% 
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Table 4: Summary of results from BLL investigation period  
Buy – Sell Statistic 
 Moving Average Trading Range Breakout 
Parameters 
(x,y,z) 
Unadjusted Adjusted Unadjusted  Adjusted 
1,50,0 
 
0.00075 
(5.39746)* 
0.00061 
(4.35023)* 
0.0049 
(2.2801)* 
0.0044 
(1.9844)* 
     
1,50,0.01 0.00094 
(6.04189)* 
0.00071 
(4.38254)* 
0.0090 
(2.8812)* 
0.0056 
(1.6497) 
     
     
1,150,0 0.00062 
(4.39500)* 
0.00060 
(4.19407)* 
0.0076 
(2.6723)* 
0.0081 
(2.76092)* 
     
1,150,0.01 0.00070 
(4.68162)* 
0.00064 
(4.14926)* 
0.0120 
(2.9728)* 
0.0138 
(3.5246)* 
     
1,200,0 0.00062 
(4.40125)* 
0.0005640 
(3.87018)* 
0.0067 
(2.1732)* 
0.00913 
(2.827)* 
     
1,200,0.01 0.00070 
(4.73045)* 
0.00064 
(4.14933)* 
0.0119 
(2.7846)* 
0.0140 
(3.3096)* 
* significant at 5% 
 
 
